 grafting, and in lung transplantation. (Folia Morphol 2013; 72, 1: 78-81) 
INTRODUCTION
Bronchial arteries (BA) are small vessels supplying blood to the trachea, bronchi, pulmonary alveolar tissue, bronchopulmonary lymph nodes, pericardium, and oesophagus. The right BA (RBA) normally arises from the third posterior intercostal artery, from the upper left BA (LBA), or directly from the thoracic aorta and runs posterior on the right bronchus when the LBA, usually two, arise directly from the descending thoracic aorta, at the level between the fourth and sixth thoracic vertebra, run posterior to the left bronchus, and are referred to as orthotropic [2] . When the BA originate from the descending aorta at different levels they are referred to as ectopic. The ectopic BA may originate from the aortic arch, abdominal aorta, coronary arteries, subclavian or internal mammary arteries (IMA), or the thyrocervical trunk.
Anatomical variations of the BA are very common, with respect to their origin or their number, and being aware of them is important, particularly in the setting of massive haemoptysis, intraarterial infusion of chemotherapeutic agents for lung cancer, or during cardiopulmonary bypass [1, 4] . Moreover, studies in lung transplantation have shown that reinstitution of BA circulation through anastomosis of the donor's BA to the recipient's bronchial circulation seems to play a significant role [3] .
Our study presents a rare cadaveric finding of ectopic origin of the RBA, arising from the right subclavian artery (SA), having a common stem with the right internal mammary artery (RIMA), with further discussion on its clinical impact.
CASE REPORT
A 72-year-old formalin-embalmed male cadaver was dissected at the Department of Anatomy. After removal of the skin, subcutaneous fat, pectoral muscles, clavicles and anterior surface of the thoracic cage the heart, lungs, great vessels of the mediastinum, trachea and main bronchi, with all the adjacent anatomical structures were revealed. All findings were recorded and photographed.
The RBA originated from the right SA via a common stem (length = 18 mm, width = 16 mm) with the RIMA (Fig. 1) . The RBA followed a route behind the vagus nerve at its upper half, passing in front of Figure 1 . Anterior aspect of the mediastinum after removal of the thoracic cage, preparation of the anatomical structures, and excision of the right lung. The common origin of the right bronchial and right internal mammary artery as well as their course and the nearby anatomical relations are depicted; #right internal mammary artery; *right bronchial artery; CS -common stem for the right internal mammary artery and the right bronchial artery, RSA -right subclavian artery; RCCA -right common carotid artery; BT -brachiocephalic trunk; AA -aortic arch; PN -phrenic nerve; X -vagus nerve; RLN -recurrent laryngeal nerve; BB -bronchial (pulmonary) branch of vagus; T -trachea; RMB -right main bronchus; RSLB -right superior lobar bronchus; RILB -right inferior lobar bronchus; 1 -branch of the right bronchial artery for the RSLB; 2 -branch of the right bronchial artery for the RILB.
it and in front of the right main bronchus at its lower half, till the lower edge of the right main bronchus. There it formed an almost right angle turning to the right, continuously following the lower edge of the right main bronchus for about 20 mm, before dividing into two branches for the right superior and right inferior lobar bronchi respectively. The internal (lumen) diameter of the ectopic BA was 1.1 mm (external diameter of 1.5 mm, including arterial wall). There were two LBA arising normally from the thoracic aorta (T5-T6 level). No other anatomical variations were observed.
The cadaver's medical history revealed a large transmural myocardial infarct complicating an episode of angina, causing cardiac arrest and subsequent death of the patient.
DISCUSSION
Anatomical variations of the origin of BA are very frequent and numerous. The reported prevalence of ectopic BA varies from 8.3% to 56% with the majority of them arising from the aortic arch [1, 4, 5, 7, 11] . According to the literature, the frequency of the ectopic origin is higher for the RBA than for the LBA [3, 4] .
According to our knowledge there are no photographed data of an ectopic origin of a BA from the IMA in cadaveric specimens. Ectopic origin from the IMA is the least frequent variation. In a study of 184 computed tomography angiographies (CTA) of the thoracic aorta, Battal et al. [1] found ectopic origin from RIMA in just one of the 432 studied BA. Hartmann et al. [4] studied 214 patients, also by means of CTA, and found only three BA arising from the ipsilateral IMA. Sancho et al. [11] in a series of 300 patients submitted for bronchial embolisation found 25 patients with 27 anomalous BA, only one originating from the right SA. Ectopic origin of BA from the SA may be combined with additional vascular anomalies [6] .
Ectopic origin seems to play an important role in BA embolisation and management of acute massive haemoptysis. Failure to recognise anatomical variations during angiography of bronchial circulation may induce a partial control of haemoptysis, nontarget embolisation, and unsuccessful outcome [4, 14] . Therefore, several other BA anastomoses (e.g. the coronary artery) should be sought prior to the administration of embolic agents, in order to prevent potentially catastrophic complications [8, 10] .
Furthermore, an ectopic BA originating from the IMA also plays a vital role in cardiovascular bypass procedures. RIMA flow to the left anterior descending artery may be seriously compromised due to steal syndrome. This is suspected clinically by myocardial ischaemia of the left anterior wall, electrocardiographic ST segment changes, and unsuccessful weaning from cardiopulmonary bypass. Angiography of the bronchial circulation should be routinely performed in all coronary angiographies to diagnose any anatomical anomaly that compromises left IMA flow. This has recently been enhanced due to strong evidence of the superiority of bilateral use of IMA grafting for patients undergoing bypass regarding single IMA bypass grafting [13] . Suspicion and detection of any possible anatomical variation of BA is significant in lung transplantation since there are centres that routinely re-anastomose the donor's BA that is harvested with the lung to the recipient's BA in order to promote the healing of bronchial anastomosis. The RBA is the main feeding artery of the right main bronchus, the carina, and distal trachea as well as the proximal left main bronchus. It therefore appears that revascularisation of the RBA should, in theory, be sufficient to supply the distal trachea, carina, and proximal bronchial tree, provided the subcarinal and perioesophageal collateral networks are preserved intact [3] . The descending aorta of the donor is posteriorly opened and the ostium of the RBA is identified and isolated within a patch of aorta to facilitate grafting and finally implanted into the ascending aorta of the recipient [3, 9, 12] . In case of ectopic origin of the RBA from the RIMA the plan of surgery has to be modified, especially in cases of single lung transplantation, where collateral network circulation does not exist, and the existence of an ectopic bronchial artery may provoke undesirable problems in an already risky operation.
CONCLUSIONS
In conclusion, ectopic origin of the RBA from the RIMA is rare, and with no significance in otherwise healthy people, but this anomaly may play a disastrous role in certain clinical circumstances. The presence of BA of anomalous origin should always be considered to prevent a catastrophic outcome.
